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ABSTRACT : PROBLEM TO BE SOLVED: To provide a polishing method, a polishing device, and a 

manufacturing method for a semiconductor device, where occurrence of dishing or erosion 
is suppressed in a planarizing process for polishing a metal film to constitute wiring of a 
semiconductor device having a multilayer interconnection structure. 

SOLUTION: A process (PR4) for forming a passive state film on the surface of a metal film 
which prevents electrolytic reaction of the metal, process (PR5) where a protruding 
passive state film present on the surface of metal film which is generated by filling a wiring 
channel is selectively removed by mechanical polishing so that the protruding metal film is 
exposed on the surface, a process (PR6) where the exposed protruding part of the metal 
film is removed by electrolytic polishing, so that the rough surface of the metal film 
generated by filling of filling of the wiring channel is planarized, and a process (PR7) 
where a metal film present on the insulating film of the metal film whose surface is 
planarized is removed by electrolytic composite polishing, where electrolytic polishing and 
mechanical polishing are composed to form wiring are provided. 
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|£{t/"->il£> 'J 1 4 k $r(SS/Lft . 

[002 1 ] X&t— ? 1 314. £k/:»f . r-f 1- 7 I- 
VyA 7*-*#>4»:jr») - W7 1- b'7 < 7"t- 

Mil 2 a(Cj$i,!i$iiTvft, 1 3tt«f 

'C^(C> y > 1 4 WfX I- > d -•/ H 1 4 b0WA 
$ilftjBiIfLrWL-Ct»ft, Xldft-? 1 3tt. ittH 
y A '<5 1 3b^fttt$#iiKMCXCJ: o'CSBfOSii 
ft, 

[0022] ft^^g 1 2(i. tzb xr^r 'J > 
7"2r(i/:-Cij':). C^XT^ry >-^"C'4i«jl 2 a$r@ 
15 g tt(Cl«9 1 -d > ft , RJ^S 1 2 Witt 1 2 a L 4> 

cmzi> y >-r«a 1 4 «t.x k > a ••/ k 1 4 b «qf a 
sixftjajiiifWfcoft. 

[0023] 7y> iSmU (i. ^eWf4*^flM$il 

xn>). wmmi 2w±«i 2aca^$it. 



Toft. 7 5y> f aStt4W±«iS4 cffl«ftmiEl 2 
{C(SJ$$it^i« 1 2 a (SlfSSivas 0 . 3EM 1 2 a 
cmmzX ->X7y> > att 4 i Elfetft , 7 7 > i^'SS 

W4w±«gffi4c(i, ±*t-^ i stiUtfmmm.i 

«-/7^2 7 tt«fl4L-Cfc 0 . iHE7*:7 i/ 2 7 fc 7 

7 >• >gm 4 b itwumzimztix v >ft , 

[ 0 0 2 4 ] > [J > ^'iSS 1 4li. 1 3W7- 

y . tx h > 1 4 aii . tzb u y > vmm 1 4 

(CftteSi-LftffiSWec X '.'XKWA 1 tJilXA 2W«f 
tdW\ti&£N3b$it&t znt'.zh's 1 4 at-Ji. b" 
Xl->n •/ h'14bA^$ilffcy. tXhyn-vK 

1 4 bti. m=t-f 1 3fcJ:If«JttWl'20+4j* 

ii o t . 7 7 > v-suw 4 weaasc 4 a *» ^ ^ as-c v » 

5 , t"X h > n v h' 1 4 b f.)^Jig(C(i . fliE^M 2 1 * s 
il|g$iLTfcy . CWM3W2 ltttxh > n v h' l 

4 btciti xm%mm'mm*Mm%mmmiz 

ioTil^SilT^ft, ffE»«2Hi. «m-r*fit!t 

fiJib^^-CtiO . b".X |-> d ••/ H 1 4 b?)-*epA 2"^ 
J: -> t 2 2 2r«"Et ft . 

[00253 > y > y^a i 4 w i- > o ••/ i>-i4b 
wfrowzit. nmiLtm$L$i\xi-}<). nm^tzm 

2 0 #W a $ i t . f x )- > d ••/ H l 4 b lz*j iXffi 
Xti y . ±J3309(iv 'J > 1 4 W t"X b > 14a* 

Sii lt > y > y^a i 4 ±cwt<biifco- ^ y > ; 3 

•< > M 5 i t'(*C<T « ') . TiBIBtt . f x I- > o >v 

1 4 b*>j: wsim 2 1 zn® ixwrn 2 3 

C<-C 0 - Sftfi 2 3 tC«giSiXT ^* . ■ 

[0026] ji^W2 0(1. ^DSPJCMjitL^^^iL 
■Cfc 1 ). w^JtWUWtSWSffl (x^y-) *Jj:tm 

x - ' nW Hz (ft^-tft V X/i. k or -> T v > 
ft, ifc. iMtg«l20Ji. a-9>)>aA >M 5k. 
ISM 2 3k SrlEWftKJSifctft S'siJr^ Ltoft, 

[0027] »%M2 Q<?.MmzmZiitzn-f 0 
> ; 3 -f > 1- 1 5M. tgS??Efig6 l ^TXltt^lc 
mmZhX to 9 . :«D-^ 9 > 3 A > b I 5 (iii^tt 

2 0* j aiE L 1 1 MW&2 Q^<7)®%,&i&fit& . "f =5: 
i:>*>, ]BSM2 0(ili3lz;L-Ci>n-^ 'J v 3 >f > h 1 5 
{C<t7tlS8f^ffi6 1 *nV7 , 7.XWt£fi^EPiU$iLft. 

[ 0 0 2 S ] »|2 0^>TJ8»fc:S^!S*ifc«ffi«2 

3ti. iimW'Wh ^x-^wfcuwftsn 

ft^SKJ: 9tt*ft£BT1&*$iiTv»ft. «ffi«2 3 
l±. ±ffiffi|«?:m2 2(-(lrlfif$ilTijy. «ffi«2 3 

^i>niaiteiiK2 2ttt»LT*s*»j . T®Mtc(±x^ 

:?7'a!H24*<WiSg$iLt^ft, 
[ 0 0 2 9 3 ZZX'. 03 ( a ) itfmm 3 
-f«l$-jrt1 r ffii@-C'A y . 03 ( b ) Iil^M2 3 k . 
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mm 20. z?y ?m 2 4 ax creum* a tout 
wmzyfrmmwz-hh* 03 <a) &&tx3tz. 

. 2 3 a«r4M>fc:flW*2 3tf>¥&}> 

|Sift:ttl*«K:«it^4WRwa«2 3 baWWUtfiTu 
h, ttz. 133 (b) lZ7jkt£:>lZ. *fflS2 3*>H!P 
ffi 2 3 alC(4. jimW2 0«T r ffl«**&H«Sft.TV^ 
w«J:54:fll*t-4-*wi:r. ffi*#20*)4M>« 

•j J: xmKwm* 2 3 b &a t -c x ? y rm 2 

4 o&MlztfM-t hlo &k X i» > * , . igffi 

2 3 k . jtfgffl 2 0 . X 7 7 2 4 £ JtffettS 

« 4 //isife l x 5 u -ax i^mmmmn 2 

On*\>€i#lZJ8&Ztlfl1Mk/Xtl 2 0 aSaCCX? 
7 -/a? M 2 4 *>_LHiBt: $ it Z> k . x ?97*tt2 
1 » Lffldj ifcfcC X v 'J -fc J: tfSMiK£ ( l£ft'£ . * 
*S . X ? 5 7"$tt 2 1 is X V®®* 2 0 X* 2 

— AHcffV; m- L 'C I > !> , £ fc . SfflK 2 3 . fflStt 2 

[ 0 0 3 0 ] %mL2 3*rRfifcllHf3il*:*?97W 
1*24(4. «MNKtiJ:lfX9 9-£«lKl . CiU>£.L 
RRffl//* is £ S ■£ * £ k 0*C & * tff**» »M 

*irrv»s, */i. w*)^^5^aw2 4«. -?x-.>\ 

W(c *4 [fi] t & fiiV/'V x - /\W I ; ftflfc L T *7 1 - > W Sr X 

7v7-$hWzt£~>xto''>) . '■/z-'NWRsit-x 7 7 ••/ 

ffs.li-H^uJ:-j{:. /lki(4. SA>*m,v/5> 

KSJi*. /ikitf. ^l^vffl*. 5> 5 > tStfg . x 
#**>®m. .f. | Jt-*7t*-4 (PVA) SrifWtt 

1 00 3 1 ] *ef£J£2 214. fckitf. -t7$?x*7> 

MKa gttStt 2 6-tCio"C Rtt&S 1 2 «Xf A 1 2 a 
CSWSS#i"C t . jl&fftt 2 t> (4 . tetttK 2 2 *>4M> 

l>. «lt1K2 2kmN] 2atf>lttT<WClHl 

WTM ... 4/1,' 2 2 k±W 1 2 a k OHi: 
(4. &j£^M2 6tC*tlDlT. /Ikitf. 3f'W7 

1 0 0 3 2] f&&& 22-r filtt^S 1 2 9>m 1 2 a {C 
*rL-C8»S«CL. I&^fis22k±«il 2afcSr5Ptt 

aw 2 5f«js^^«ritk^6w tci 0 . > 'j > 

it 1 4 tSExr^^Lf fx b >a y H 1 4 b ar^ 
WA 2 fcTR5*6 fc , 2 1 Atfftttfft 

2 5WH^Wj{Cjfi4>ot*«»«2 2frT*CJf LTtf. 
Cixk k Uix 7 9 TWf 2 4 tTKtS , 

t> > >) > rm 1 4 <?.mExTc»mz-mi:i-i> t . 



wtt^w 2 5 tfrteeij t<fc o x . mm 2 2 14±# l . 

Zi'tk k i K^^5^«*f 24 fcifff '*. 

[0033] maifi 3 {4. ?7> vgpm am&T 
it weift3{i. zi^ttSrWL-c^ 1 ). mi 

<tt. it»«««tt»«fl-C«i«t*. /Ikitf. 

fitllS, .1f'J b'x/L T-fc f-4 (PVA) 5£rk'f)^BS/M 
«r*#aiHWf»4»ifii-* i k * s t'* S ... flflftXA 3 
(4. 8^**t-47?>i,'W«4Ctt«SWSii. 7 
5 > > SfiW 4 iz&Mf IMM^y > 2 7*»^>a*«Fii 

IBCRIt4iifc»SttaiaW2 8U. mismiJfio 1 

f.)-?>f 7*x«k«mw{c««$n. iimspw 2 sutstt 

^it/oi^7'f7> 2 7(47 7> ^W4c?)±*SM4 c(- 
ffl*L"C*i ') . ZiUzX 9 . BnSZA3U%IK«j|lO 1 
k ji«aWt2 8 . Jl€7'7> 2 7 fcJ:tf.79>-S^Wtt4 

10 0 3 4] 3(4. /Ik x(f . H4 tStt «fc '3 

(C , (9KSiB 3 a l4«ftMttU4t L T HfKaflKTHWI L T 
4^c. ftASff 1 2^±lttl 2a{,7i-^W« 
ilffltclt L -C 5»©iBi 3 a <OttM3 k |^«Kf«^ L t ^ * ... 
^ki(4". fmmtl 20)2**34 fl 6'stf)JR9tt 
(ts5»Sr»SE-f 2 a ffM'\ 

9 aj-rc: k s , ifji -) iz . wain 3<o4"t'« 

//>7 x -.' nW3>±H(c » L t Bt'J'fl «TW<3 L T t »•& 3 
k t J: 9 . ffilSXA 3 «9f09 3 a &HBg0jnXE:ft F 
-C"7 x-^WKff L ft(t/lBC . ?n^cS3 a ^s-a 
W(C^i-5liafl%-^fflmiSS//l24(l5"^J: -)(C. W 
%ZM3<n^1jmzWlf&iiL&ftm.t£t %h , ZO 
i>tb. 7s-v %W *• JjJIIgXA 3 fc*f L T X f 47j A tf ?K) 
$-£Tffi«IT«*ff:>Bf£. H5 (a)f)»^i5 

< b ) siaiWfcfiFiajiwsoiiiwu*- 

tk^'S, *.^f5fi?.tc^SWlg^S 1 -C-I4 . BflgXft 

3 ommm s a *• &#n(c ^ x wsaacfli 

ffl SSW^fflfUS *■ -7 x -aw«.MW: 

[0035] 6 1 (4, Xie L fea- ^ 9 s/ 3 

y I- 1 5tmigyy> \ 2 fcaiatcBh&KBE&Bftr? 

tare* •& . o- ^ 9 a 4 >m 5 k amr y > 1 
2 k ffMizv^i mat i ztizx->x, mmxM 3 > 
x 7 7 7*aj« 2 4k rmzw&mm&.'t * . 

sr<. <jfit<(4. «E*-jeajnrc't;i x«taj^t 
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-mt fat. smj«e*«dc l^ov.ft 

*W*®IW , 2^-3A. JU-ZQtfil. 2. 5. 10. 
2 0.5 Dm «f»\fi\MzX!EsiMSfci>0)t:t)tiRL 
tz, JJUftJ: ttWtnwAzVtW&Etitflb+l*) 
it. 1 f ui *gjfc 9*)ttllffllS2$:£ffi&l>3 < irhtz 
#X'hZ> . *xW\W*>*WCfl»e$flfc* 
BKWIHO'Pttllli L fc*&$ biz* 4>*l*1SIBBHf tf>3 
*K J: v JfcS - JKift^ 4 7 *4r >' >WHEE L 
^^MKUX^AAtcJ: *>7.>\--7 JWMrtf. 
WftfS ? U -^ttWEAJSasSrWit . £>* ^4 . 

6 & ik o nun- & 'J •$ * t OTwjunc-t* tzwz-m 
[•hi ^ • • j -4tnrcsWi> i . *!W9ia%sttft-iHSt 

; L -:.v.U.-;..l" J ar«;'.-:is»), :7>&SfK> 2*4. 
• J iT ; , • .' . t - f l r;Ui.5W« l>62s*3>h-9 

5 5 cm; 'ri-;:. . -mfflto 1 « . 

m*,T. i i5 ': i s mu < • * i mix *$ o - c^m 

'>WVi^ini-i-^cti L f^iWiXSL'i bW8sWL2 3 t9)f5\9) 
sgftJfcfiL'r * ? './ > /i-<:./^C3aftJ»it"C*J ») . * 
'J > :-"../.;^7\Jft}rLte(J^b ?s*3 > I — =7 5 5 

[0 0 3 7] t> — fRwf^Jg 7 Hi. x^'J-rlJd 
0)ffi$L% 2 O ?>f.":*ft7 X'l 2 0 :i KCt-ttt" * , 7 7 y- 

yo^. i-yyy. d'ifLy'i v::02,^Sr5Hig5ES?: L-t 
ttHJ**. 4fc. Sflg5K&(4. ttBfctt 

[ 0 0 3 8 ] tfffiKffiftttSft 1 ti. %|fiKE L'l- JDI 
^•v Ktf 1 1 fcGMW* . SJMHRE Ui, iff&t 4 *> 
I fcttft > *» h tt ^ iMt'A & . f nSWiff t 

6 uz^mmumtt z t wx-z * , 

[0039] n v V o- 9 5 5 14. 0I<g$!EK 1 O^Hctr 

mnl . r mvvi>^ 2izmxmmi^5 2s&& 

-r>L H9-f '<5 3fc«L^«»(l*5 3 s iffi* LT 
t$WfI^-54 s'l-MltiLt . Ox-.^W<7)X*Wl6]^) 

1 tswxvv-itmmi i 



L , SHI'S v 2 's^ltft?^ E Lis J: L s x 5 0 - S L 
«>flHMMl!*lMPi-4. 

[ 0 0 4 0 ] tH . 3 > H o-7 5 5 14, ^ft?€iS6 1 

©JOT^t^roT^I*. £iz, 3> bD-7 5 5(:il 
6 1 9Mfijttt6 2toXX/tSMf6 33&»«»Wffi* 

«it^6 2 sfc.iymr^fitefi^e 3 s*v*j)Sii 

6. 3> hn-7 5 5Ji. Ift^®filft#b2siiii 
IfCfffitttfA^ci 3 s »t - flfSSSH 1 

-f62s£74 - K7 < y 7 imt I X ZWV-tfZ-? 
1 8<?MW Uz '•) . %Stnilt6 2 s i^(4mMffitM 
ft^6 3 s ■C1«fcSil*.*«B. IMfilWlCSo' 

i >t . m®m*ft±z-£ix mmm 1 em** 
tmti, 

[ 0 0 4 1 ] 3 > h o- 5 5 5 IZtmZiltz 3 > h o- 
*) . > .H4. 9 > 7' L ^l:Sffi(t°- 6 2 s t>J: 
[0042] a:c . J:3EL-3t»HKSE 1 lz£ hmHMi¥ 

iVx-'wmizBmtitz&m&wmt&fyiii: 
is, mp^hkmrnm^ixx^h^iz^K xm 

W'*« r7 X _./\f— 7/14 5{C*x->nW£*- 

^ ••/# >-7'L. •';x-'NT-7 r ;l 4 5*:S»LTIJr^.) 
H]$£f<T-'7x-^W-rl5]te§'tt*, 4^:. >)i-Af- 

r;i4 szxmumzimix. 7 5>-y»4tmoft 
it 4>i ifcw liift 3 S- >? x -v \wa±#aiff£ffl8(cti[ 

JLM3 SrElteS-tJ:* .L 77 >'^«4 Ci$^$it/cl6IS 
« 2 2 . mms 2 3 J: if * 9 7 7SIW 2 4 i> leUcBEii 
7.7 7 7'gHft2 4^ffSL-C^&ffESC 
«21. fx H > o ••/ HI 4 b . fx H > 1 4 a . JUS 

M2otni$(ciBHeti. 

[00431: <r>mfrt> - 7 5 y -ttl^S? 1 *>J: 
C^MISKttKBS 1 A^-eit-tftx? 9-SLfcJ:lX 
^fi?ffe'EL$rji^!tt2 0rt<?)fRi&/X/l 2 0 aCftii't 
b b . 7 7 7 7*gBW 2 4 «7)^iB^<i>7 ? U - S L£ il^ 
lEIffiRE L//R^§iU. , CTf§XA3 * Zfifi77(6)Cm 
§ H T SHS-Ifl: 3 fXiHfgffi 3 a & x - / Iff 

6 1 £SfljSttT. jffiS7 7^2 7riI[:T(iJlIgXft3 
C-7-f +XfjS(3[*EnaiL . o-7 y > 3 < > H l 52: 
1 tt 77 77^W2 4 (C7 , 9^W8ttiBJ*l"f 
[ 0 0 4 4] 3 . > 9 > 7"^S 1 4 (cJSJExTarfft 
|g L t . 0 1 «WyflA 2 7.)^r6j(C h"7 H > o y H 1 4 b 
^Tt^^-ti- . 7 7 77'SCW 2 4 9)Tmi •> x -y>WCt# 

* v ^i^jfit * fiT.it 4 *C'f 5 it * , ; 
•^x-Mt— r.^-4 5 r Xfi^{CKTr>t-7)j$fS / >7-> 
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[004 5] ££T. H6(i. SH&gSllCi^vrffi® 

*tffc^~*t«i&iaT£> 9 . H7<i:06^)RC 
ifcfcBW). aSiiH7WP3Di*ii7)i£*BR'**. H 
7 fc * 3 . X ? 9 7'3Ptt 24li«»i-' *WtC»* 
*iifc£8P.M Tt . *7x-v \WJ:U0Mft3*ifc«JINR 
ELSnHT. 2fcJ2. llfflHttM-iCfcfciOHMEfc 

RMTti. *>x-^WJitflM»S<lfe*IW«E L$r it I 

x . i fdt . -mmkth zttzx m&t ix mm- 

b, milz^Xoiz. aKKMTfc.*???* 
2 4 > fJBSItti . ¥ * v r a h L T t> & . £ »*:> 
C. 8 lz*t •&&WMTbmx&3*Mm 
W\ 3 a b rmHi** 7' & vrifitFtL I X Hi. H7 C 
TfrtJ: (c . %ft«i4 ti . ffilglA 3 fc X9 v 7'SPtt 2 
4 r£ti;&2 3) b<?MlzirtlXvi&i)\ «t*S4W 
ttJ0lO(J#ttC'*S<. Lfctf->T. *?5?Wf2 

\nj%x-h r ) . x ? v raw 2 4 4>*»ttfHK4 */r l t 
war. R- 3 un&mtfmi** >. 
[ 0 0 4 0 ] ; ?>fc#> . x ? 5 7'a;tt 2 4 *> ^snigiflr 

L--c»«xa3ci«ii*«a£ i 1 b . i&mmE l+*»4> 

f*Eb L TWKSWiffE L«t»*ffio-Ci5IflgIft3 tc^itS 

«s+tisyti.mss i 2cirtw*. ahhmt^mh 

[00 4 7] SIHSEL+OfittRUi. BMS 

tit m .7 7 -/att 2 4 > m& b ix <wmx& s t 

Vm d 3r . * * -y T S bfci: LMr-v •■' 7" S w iOt T# 
C*S < U*5<; fcT. E«S«SfiEL4>««HSRl 
rg* LTBMttJl 3 (catfl&%» i i tt*MM=*3 < 
. i 2#.*§ <$r->T . ^*¥^»S[i7>t3 A, i:'t i 
mm M T ottfflfA-t 4 i > fcfc * , w *>fc*> . 

*fc, ISi 2«*#Stt. ^-V-yTSbfcitf 
4f A* v T ^ w » $ (I J: -5 "C S (tt l> fc*> . ±ii L ?t 

|sii7.)fSE$i|ffll5r if ->T^f -v ••/ 7 <? h te£l**?X ••> 7 8 w 
f.).*^ $ 'r SiSt 4 £ c UJ: 0 . €S i 2 <r-?E(--t4 
£ b ifX'§ b , ^ v ••/ T o wc?)±$ SotBlSti . $iiStt 
(1^-6 2 s WlfclEWtlSt t**)^. 2 
i (- - SSKtf 6 2 s Sr 7 ^ - H ' < •» 

*mx'h b ... t tz , meisB 1 w z i*i«ttaMfc*fli 

©iirWHjO . l jt m > +5H-»< . JmiT . itt l 2 



b z bxwim^tmm.sii-mz~^tzmmixbz 

Zbf/'X^b, 

[ o o 4 s ] tXhnt i (c . jJE1«*wi)Hgsat l « . 

BBf SRfe r fill i 1 1 > I. , S C . ±3E«W WBfUSKB 
Ui. ^ f.)1EWfiJf^Sg^n^f . fflSIR 3 a X 

? o-snzx bmncM pstia^fl:^«t«we«ffiB 

i fl IX ti 0 . •> x - ' nW$- cii ^«mRMtttts il^ 
£K 1 (i . X 7 U - S L ar ffl v >^ (C0f «m 3 

3 aww*^wek wwfmflaefc »»&ffiBt J: 
x mum* ft ozbtx-zb , mm&mmmw. 1 

BISf^A r ffl i ^ffliMSBfc: Jfc*T fl£< Wi 4 c b im 
[0049] KIT. *WM»tfiftw«tai i «tftw 

■fc xtcaffl Lfc*£* HCBWt 4 . 

t oo 3 o ] d9ii. 

-mmB£&z&&?a£xzm-jcmx'*> o . 0 
9 cs-t jMtcS'iv >t:*^teff«^i. wt r o -t 

b m , > 'j n >-BHtR <sio s ) A»<* 3 t'4JSia*e« 

1 0 2 Sr . Jt ^ i tf . fc&ifcb I X T E O S (tetraet 
hylorthosilicate) Srffll»>"ClfiEECVD (Chemical Vapo 
ur Dei>osit.ion)^(Ii; *)Bffcf 4, JJCi^T, 111 1^ 
t X o K . ^ x - ' %wT4eftlfiSWW«t^i t & 3 > * ? 
h*-/H 0 Sii^K.^x-MW^^H^ft®^* 

ffliS 1 0 4 ^ , > i tf; £m?) 7*hOV7?y 4& 
Wiii X l e x y * > ^'fiffis: fflv >t »*t* . Sr*» - K» 
fflflt 1 0 4 oaSSti. itf . 8 0 0 n mWSX'h 

b, 

[005 1 ] »f . H i 2 (C5WJ: :) K, '<>J 1 

0 5 ZfSffimmi 0 2^fSifii3J:t^> ^ 7 

1 0 3. RtftHjRl 0 4rtfc»«t*. W«y+«3 
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05(4, tlttii. Ta. T i . T a N . Ti N^.)tf 

mwv 9 \t > rm.. ££HSisa«*RH-»fcPv 

1) (Physical Vapor Deposition) &IZX ') . £hx(f. 

1 5 n in Um.(?MWX'Bm- h, *\ '.J *>m 3 0 5 (i . E 
t**-««**tt«*<«ra*e«llil l o 2*(cfc';8Jrt£?>aT 

Mti/:*".. *s4#. i§ig&**jn o 2.t^o£•€^t$• 
l•.^f6£*'.>(If^lt^,i^6., SiKisrfi^iBfiBBaie 

8081 0 2tf> \) 3>ttlfctt?>J: :;fc*8£C*4. 
ro-bXPFM 

[ o 0 5 2] i>;v if . 13 i 3 (c^-ti :> (c , i s y -vr i 
* > - k)R i o o x /•*•:/ ^ffitc j: y . £ > /: 

(f. 1 SOnmfittWBW-dWW-* (ro«PR 

2) , >- KIR 10 6(4. «*SI8fflfllfci:f r 3>^J' 

i-.-h-'i rn-m^ii/^Bic. ffl/i' 4 (St 

fctf>fc»i<W* »?. E4 1 4 izm'i. '< tz . a > 7 
7 I**-* 1 0 3&J:le1EttlffiR 1 0 4 arJ*.#>&t"4 ') 
C . >< y -VIR 1 0 5 |-.KJRft»l,&&«Blt 1 07 £ . fc 
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